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Author Summary 48
The control of mosquitoes has been pursued in the last decades by the use of 49 neurotoxic insecticides to prevent the spreading of dengue, zika and malaria, among 50 other diseases. However, the selection and propagation of different mechanisms of 51 resistance hinder the success of these compounds. New methodologies are needed for 52 their control. Hematophagous arthropods, including mosquitoes, ingest quantities of 53 blood that represent many times their body weight in a single meal, releasing huge 54 amounts of amino acids during digestion. Recent studies showed that inhibition of the 55 tyrosine catabolism pathway could be a new selective target for vector control. Thus we 56 tested three different inhibitors of the second enzyme in the tyrosine degradation 57 pathway as tools for mosquito control. Results showed that Nitisinone (NTBC), an 58 inhibitor used in medicine, was the most potent of them. NTBC was lethal to Aedes 59 aegypti when it was administered together with the blood meal and when it was topically 60 applied. It also caused the death of Anopheles aquasalis and Culex quinquefasciatus 61 mosquitoes, as well as field-collected Aedes populations resistant to neurotoxic 62 insecticides, indicating that there is no cross-resistance. We discuss the possible use of 
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Mosquitoes of 3-5 days post-emergence were fed in an artificial feeding apparatus where 178 food was offered through a membrane of Parafilm M®. The temperature of the blood 179 meal was maintained with a circulating water bath, adjusted at 37-38ºC [32]. The 180 maximum feeding time was 30 minutes. Only fully engorged mosquitoes were used.
181
Survival was evaluated every 24 h for a week. 
240
Controls received only acetone (0.5 µl). Next, we studied the effect of NTBC on field-collected populations of Ae. aegypti 267 that showed high levels of resistance to organophosphates and pyrethroids. NTBC was 268 also tested on the laboratory Rock-kdr strain, which carries a mutation in the voltage-269 dependent sodium channel, the target site of pyrethroids and organochlorines (DDT).
242
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When these populations were fed with NTBC-supplemented blood, they presented LD50 271 values similar to the control (Rockefeller strain) ( Fig. 4 and Table 3 ). Thus neither field-
272
collected Ae. aegypti populations nor the Rock-kdr strain showed cross-resistance to 273 NTBC when orally administered along with a blood meal.
274
Finally, topical application trials were also carried out on the insecticide-resistant 275 mosquitoes. In this case, unlike artificial feeding, there were significant differences 276 between field-collected neurotoxic-resistant populations and controls (Rockefeller strain)
277
(p<0.001). These populations were less susceptible to NTBC than controls, presenting 278 RR50 values of 5.1, 5.5 and 3.9 for Santarém, Nova Iguaçu and Oiapoque populations,
279
respectively. In contrast, there were no significant differences between the LD50 values 280 calculated for Red Eye, Rock-kdr and Rockefeller strains ( Figure 5 and Table 3 ). These 281 results might be explained by a reduced penetration of this drug through the cuticle, since 282 no major differences were observed in NTBC LD50 during artificial feeding trials. time as blood intake. Therefore, we decided to determine the maximum time interval 317 between drug exposure and blood feeding that would still ensure lethality of the drug.
318
For this, mosquitoes were fed on blood at different times (0 h, 24 h, 48 h, 72 h, 96 h) 319 after the topical application of an LD95 of NTBC (15.6 ng/mosquito, the dose that kills 320 95% of the mosquitoes when it is applied immediately after a blood meal). Although a 321 significant toxicity was retained for the first 24 h after drug application, the longer the time 322 between blood feeding and topical application of NTBC, the lower the number of dead 323 mosquitoes, suggesting progressive inactivation and/or excretion of the drug by the mosquito (Figure 6) . In a second set of tests, mosquitoes were first fed on blood and 
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An open question concerns the molecular mechanism responsible for the 370 differences between MES, IFT and NTBC in response to topical application and artificial 371 feeding, knowing that these compounds act on the same enzyme, HPPD. Whereas MES 372 and NTBC act directly on the HPPD enzyme[19,33], IFT undergoes a biotransformation 373 to the diketonitrile derivative (DKN), and it is this compound that acts on the HPPD 374 enzyme [23, 34] . Specifically, the difference between MES and IFT in these two assays 375 might be explained either by differential absorption or by differential metabolic 376 modification of these compounds when administered by each route (cuticle and midgut).
377
Thousands of compounds are presently listed as HPPD inhibitors [15] ; therefore, it is 378 important to highlight that this differential toxicity depending on the mode of 379 administration calls for a systematic comparison across a broad spectrum of inhibitors,
380
as a way to reveal alternative compounds directed to the same enzyme.
381
The spreading of insecticide resistance among natural populations is a factor that Table 3 ), but when using the topical application assays a 393 moderate (3.9 to 5.5 fold) but significant (p<0.001) increase in the LD50 was observed 394 in Santarem, Nova Iguaçu and Oiapoque populations ( Figure 5 , Table 3 ). These results observed when comparing the Red Eye strain and the Rockefeller strain ( Figure 5 , Table   410 3 when mosquitoes were fed later on (Fig. 6 ). When NTBC was applied at different times 427 after a blood meal (PBM), it was lethal when applied up to 48 hours PBM, indicating that 428 most of the tyrosine had already been catabolized by that time (Fig. 7) . Taken together, 
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The most used endectocide drug (it has activity against endo-and ectoparasites 
